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• We found 363 nests over the course of the four field seasons.
– 174 female-tended nests of 122 individuals.
• Mean egg volume = 13.13 cm3 (n = 510, SE = 0.04).
– 189 male-tended nests of 133 individuals.
• Mean egg volume = 13.19 cm3 (n = 551, SE = 0.03).
• There was no difference between the egg volume of male- and female-tended clutches 
(F1,806 = 1.78, P = 0.18).
• There was no relationship between egg volume and the day of season for either sex 
(female R2 = 0.01, male R2 = 0.01).
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The Mountain Plover (Charadrius montanus) is a shorebird of conservation concern 
that breeds in disturbed areas of the Great Plains and Great Basin. This species has an 
uncommon mating system known as a “rapid multi-clutch” in which male and female 
plovers tend to separate nests.  The male sets up a territory and displays to attract a 
female. After mating she lays a three-egg clutch and leaves, abandoning him to 
incubate the eggs and tend to the chicks by himself (Knopf and Wunder 2006).
The female lays another three-egg clutch and cares for those entirely by herself.  
Assuming a female lays only one clutch of male-tended eggs prior to laying her clutch 
of three, then most would have an overall clutch size of six eggs. This is thought to 
happen over a relatively short time period, with the female laying for roughly three days 
for the male, initiating her own nest shortly thereafter and then laying at the same 
intervals for her own nest. This has the potential to place a physical strain on the female 
and the result of this may be differences in egg size through time.
Studies have linked egg size to chick survival in shorebirds but none have looked at 
differences in male- versus female-tended nests. A previous study of fledging success 
of this species found that female-tended broods had higher survival than male-tended 
(Dinsmore and Knopf 2005).
Data Collection
• Nest searched in Phillips Co., MT during the summers of 2006 – 2009.
• Used a dial calipers to measure to the nearest 0.01mm maximum length and width of 
all eggs within a clutch.
• Captured the nest-tending adult using a walk-in trap.
• Individually marked the adult using a numbered USGS metal leg band and a 
combination of four Darvic color leg bands.
• Determined the age of the nest and the onset of incubation using egg floatation.
• Used molecular techniques to determine the sex of the adult from feather samples.
Data Preparation
• Set the overall earliest calendar day of nest initiation as Day 1 of season.
• Calculated egg volume using an equation previously used for Semipalmated Plovers 
(Nol et al. 1997):
Statistical Analysis
• Used the MIXED procedure in SAS (Version 9.1; SAS Institute, Cary, NC) to 
compare egg volume of male- and female-tended clutches while accounting for 
multiple contributions from individuals.
• Constructed a single mixed model with individual birds as a random effect and the 
fixed effect of sex of the tending adult and effect was examined using an F test.
• Used α = 0.05 as the level of statistical significance.
This project was funded by Iowa State University, the Bureau of Land Management Phillips 
Resource Area,  and Montana Fish, Wildlife, and Parks.  Special thanks to J. J. Grensten and the 
staff at the Charles M. Russell National Wildlife Refuge for field assistance and to the many 
landowners who provided access.
Although field observations indicated that Mountain Plovers have a high degree of 
variability in egg length and width within clutches, these dissimilarities do not translate 
into differences in egg volume either between sexes or across the breeding season.
Other studies of shorebird eggs have found slight negative effects of laying order on egg 
width and volume (Lislevand et al. 2005) whereas others have found no differences in 
egg size variability (Nol et al. 1997).
Further work should be done to examine the effects of laying order on egg volume as 
well as the effects of egg size on chick size.
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Our objectives were to quantify the size of Mountain Plover eggs and describe the 
relationships between egg volume, the sex of the tending adult, and the time of the 
breeding season at which the eggs were laid.
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